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(11) S7H^ ^2U)CKX£2934 
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(21) ^£!2S: 

(22) #gf^7> 



1O-1999-0O37681 
1 999^091* 06i! 



(30) ^2 

(7i) mm?} 



98-252662 1998^09^07^' I/a(JP) 

a'S ££U£ 0|Lr£¥ AIHF B&Ofl 7^ 111 



(72) m^n 



(74) Qi£I2! 



bi a£2S£rji Lii^Ai dhsano7»i ny ji ai d\ m\ ahjoi 




^ ~] HCHfUl m*HOI CO lUftlllJ IIPHloi.^ •HTSininiJ *THCin — l i-te i i = Minmi DmiuLij 



QMS 
SUM* 

£ 1 £ E a SOU [&S 391 1 £AJ0a°] tfOTHtf 87KS«2| £A|*J- £3. 

£ 2z ^EHOIXi (10) 2] £AI^ £3. 

£3? El^x-fEIM Sr^ AjgOfl S^H|2| o\ti\± ^2!^ (inverse tangent) o2| B> 

4 2J£g^ £A|*»" 

£ 4 ^ EIS^Eje S*S AI5O0 CHoKM A 21 *?2|£! D}^ 2jgg# SAj*> 3EH = . 

£ 5£ EigflSIS Sg AlSOfl CHoKH S^H|2| 2!bH^ &ge *2| Hf4 2J££# EAItt 

Z12H2E. 

£62 E13£|Eia "*W Sr vs Al^Ofl A 2J S|2J£!.iEte 2J£gg SAIO 331 = . 

£? £ I^ 1500 cnT 2| E| 3 Oil CH^hOJ A 2| BAWW 2i£gg £A|«J HEH = . 

£8§^ 1500 cnT 1 2] m3M EHohOI 2^bl|2j ojHf± &joe ^oj o.^o, oj £ gs £A |^ h n2H 

£ 9 ^, BAFS«2| esoi OKK 321201 sj£3 gs?2J Stfe S.Mtt £3. 

£ io §, a ^sofl c&e n 2 £aiohhai, «g» a ^ BAf»« ziEgm slmh 

£ 11 a [US Till 2 AlOHOflAj, S^HI2| °!tH£ <^oj o. A ^o, oj^^s £AJ ^ 3 

MS. 

£ 12 ^ HAfgffl ejs^l ^gof^ ^gl SA|§> 

£ 13 S S[ ^ KFEF0IE11 g^^fe Sgl £Alt^ Hl£. 

£ 14 ^ S=E< (14) 1 0|££J- JllCH^e £Alt]" Hl£. 

£ 15 fe, a m^m mm m 3 ^ At on on 2m ^ois d>^ 1500 cm" 21 m^oA ih^kji a sa 



21-1 



^2000-0022934 



15| m 31 M± AK3l°i ROM KSB EAIB £3. 

£ 16 S, E 1 2J 8?t3X|| *m .BSEI (14) SAj A*S£! g = E1 A|^g*J :?S|*J°! $ Mti 

I : §71 4 : FT-IR Sfl . . 
5 : gSOT 6 : 

7 : a«ft 8 : 

9 : AIS 10 : ^EIOIJI 

II : SSIEMOIEj 14 : 

21 : ±UlOm 22, 23, 25 : gtSOIS ±E!10|7] 

51 : ssraasa 53 : ? otisei 

54 : WSff 55 : SAIS 1 *! 

56 : 3**8% 57 : ?\mnm 

So^Iii.?!!*^ 01 '^^tf* sjgfffe ^SBHt^2f ^01^2 g^HK^f ^ U|Bf2| '«WM«' 

»s g aein 01 we 9.9*1* siti- 7i*madi w^hmd. 




f 9 UiCHIAl aSA|?l3A|, &AHJ2J BSSffl2| BAHM 2|s^o S ^ Ei HH^H] ^I, Bh'=m 

^I^ft t °rL^^S!iaF5' n** 2 " ™» *««» b*w oi^g Atoisi " tfjjoi 01 oi 
st* i J'S*™ J? S,^ 818 ^ ?HS ° 8 " 218133 011 whm nsa, s*w oivgs omEf Aie 



PJn^iS^i^L^F' s^ £g BSSOI DH^ Wl -DISH, stSI sew 0|»tf£Si*E| 

H Bpia» 23£ Ofl^Q. .(J|3 2!«B, HSXh At** 7ISB?|2| £f*|S1 H£tt 

a** s^ihwsi sxwh*?s, ^Aiira* oig*> ««ra oi»g* *&v°&n bb* 4: scT 




OMIH* Ul obt — St ^ o S -rZZ 2JL-K 



ae. e^ason sjsii!^ sjg© m ^s&fe bi-ahtsi an-^aei ni^s^s g:w= 321 ag^m 

MEJ (infrared ellipsonetry) 7r 7H^SiaQ. 4'eiS7l52f &iSf2J Ssf^EHSI W?\ (T. Heit2 § 
5) "AppI. Phys. Lett.. 72. 780 (199B)") D\ JHAJEICH 2{Cr. £*K ^Efe7l5^2J BPS' 

(boronphosphosllicate glass) 2| Sf =m a £21 S^Sfe SfS (R. Ossikmski S2I "topi. Phys. 
Lett^, 65. 1236 (1994)) 01 7HMS}0\ 5»Q. 0\M ^gOII Cola. M^WtflSa? Wl. 1§°J ^1 

^ sag g# 4= sic*. s.z>. e&±j\b£h uzm ^ sia aau. oli sii 

|h °7|^2| MWUH^tHSJ ^SOfl 5<gg 4== 2tQ. ^2J<32| S^M OlSSfe BMMAIfe. Ofl 
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£XH1H* F #B1M »HS sxHSOT SJ^Q. 

bxhqw altera! a spraflsh 3 7i«naB nsm^ 201a. 

fi WS2J IJEHSflffl st°|0||A|2J ftXHMtf* »7W= ^3£J" A|£ 

^►Oil HAW HE tfSSJS ^Af ^£|A|2j -EgSEHSI HAJSW 2|gfi«, Alfi«[ej2| JEESOil Silt!" 3 
LHOfAl A|£^S|# £|SAI?l3Ai =§*r^ S7||» 5«JBD. £*h Ol SW2EH2J BAJWW 

2J££|<W 3|£*K)I Alfi^svoj oi^l IgSfe 970, 3 Bfcffl QI»3Q| 7l£fttOI A|3*t°MHi 

& S32I Qg fflSM 0} 33, «f°|0BAi5J BttUHtfa 83ttr= MSB SJ2I2S tf 

^5o|Cfl 01 32I2# A| ^°|0f| S ArA( 9\ £ A|£a|2|2| SSOfl 3 LHOflAl AlSefSm 32 

A|5?| = 513 £H0|X| (stage), SI A|gSfS|>££*Ef BAKJ 32|£# -3fi7|| £*W 4* Si 

D. .£E*h 01 5|S ^EilOIAIOfl 2|fl Altera agoil g*tt> 3 LHOflAJ AISa^M 33AI 

3^71011 2JoB B.W 21^21 SMS*!' 2J£g# sjSSrU, S»#EH2| EJAf^ 

$1 21ggos«H AIS^5|2J 0I»S§ 13*101, Ol^Qij 7l£oK3! A|gttfSW0A|2| « 

XrHHt> f £fH# ISof^ 3=W (analyzer) 1 it^Q. 

S s^CHIAI^, AlfiSW Ajoj i^oj s^goflAJ BAr»*| 2jsg^ *g*Ul, A|ge*S|°| ■tfXHfl|tf«HI 
21 9 LH (in-plane) £SM ^5r= 2101 HJ6P|**D. I^IS ?EIO0 5J2| SI S€ft« 5 

OT 4=£ SID. ££*]-, £I*H ^2J2t A»«ES, A|S«[SHIL BA* 5! 32l£!2| ITS 

m 255 M^g71*§ LH Oil HHxISr^ 3101 brEWKh S»«7iafe. li7ll«£F ilS 

71 3 (rare gas) SOilAi 1 g 0I4^J 7I3BOIO-. 

h ^soo wag/Aiekgiw ^212^ baut tin bafssi h&^ehsi hawm 'sisa« • 

g^HS^I, y|5|2j tf7WHt r 0ll 2h*j" ^2^21 SSM 2=Q. gJAf^l 2J^Ss 

W, 212^01 AI^SOll 4=^3^^ t!2 ^EilOIAI^ AISM °A|^ 4=E SiH, 

AISM 01 ^E^IOIAIM A^I-DI 5I3AI1 4£ 2iQ. BXhffl^SJ 3 LH ^51 ^S 1 ^ IB, # 

□1^ l^Ol^u^ 2 ^EilO|A|7r s| 3 ^EflOI^I #Ofl gxl^ SiH, A!g# 01 ±0101X1 

£Ofl °XI^ ^£ 2iQ. AlfiS ^g^xl^ 01 StIQIS ^EOOlXIQi 2JtB ^AfSQ. 

«]-A|- ^21321 SA^I SJ^M 4 x45J til (matrix) M Oietl t, H 1^0fl 7I^SKfl 311 
il^hHS^I, ^2ld ^40(1 7I01W 2i= HH^EHOU Q\tl ^1S^3 gSM ^ 

SiQ. 

^AHT2j El^EHfi, 4 x4 2J *»ltHI °1^B ^ HQ. 01 OOaCH, D. ». Berrman 

and T. J. Scheffer : "ftvs. Rev. Lett., 25, 577 (1970)" Oil 7UHEJCH HQ. 

01 g-^Ofl CTisg^ °'Af^ pOflAi AlSOfl 1KDI SA^fe 3?, SAUr, ^Aflf, S ^2\$} ^SJ 

S Ol^ei 5|2J S^Oil Dg2} ^ ^I7r SH^Q: 

t"l L °J fi± Au, A^, A««, A*r, A«, A*, A«, A-u ^ 0 01 Q. 301 R±m£ ^D: 
A ! , '^tt.-Oiinp smOcosOsiri$/(e tf eos 2 0+€ o sm 2 8) 

A t 1 t sin V(5*cos 2 0^siix 2 0) 
^^l^ggCg^-Cc^-Osin 2 8cos ^ ^/(e^cqs ^ef-g^sin^jj 
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CW7IAI, e,2r * B fe ? SrJETflS °2^0IH, e£ ^ S2M3£°J ^£3011 B/lti 2Af 

2t> o= EIArS2| ^ m »«2f0IO.- 

OIM 71^ ^A^£J EIT^EHSJ 70tfM. 2JQIAL e.2r e« AK3IH ^HDI^t 2l£9, BWS2| 

&#eh(n oi»soi »4»r= 2ioi uEiych £*h st-saoi ch© ^ ssmMsi sjsmai*] *mi 

rr BAtttA 2J£g# ^ St hQ. (LW ^asfel HS*H2| 2A&5 2|Sa3 «S2<>3§S 

ETOI»S| °2H (gradient) M §§Sf ^ SiQ. E*r, SSsOfl^ S4=7t 5 

§ ^il^l^^ 321201 ttWSS» #S:2rgSr°£, a|2ia'* 0|§* r H£ 

tfJKSSW CH^ofe BW. (HHt^Bi) Oil TO 21 ^ ■ SIQ- 1, 

af>3, WWHVC HSU 4> 2iD. 7 r A||kiu *2] 9« OwS BirSBIB ««a Q TO* 

332121 ^oi wras^ei ^szwa an sr£°£, swhhsfs saw 4= aa. 




S^SAL 3 LH A|fi (membrane) 2J S3Bg£S*E| ORIS £3*1401 4s 

S ^£9! S WSOI M ±JA|OHM(HIAj, SXHBtf I?r3*l2r 01 g? r S$IM 011*1- 1 

^^1.^151 S3£iCh £12 a 1,-2 Oil me* 1 ^AjOBOflAi, gaUHtt B?W»H| 

Sll 1 *!A|OflOflAL ^£7r ffl87|» SE£ 9£7I»2I- »S M 1^71*0, 33* 

(?) s 2t?i (8) 2} s-s smt ^a^eoi 171 (i) moi stJEioi sia. s?i 

(1) Ofl^ 7|*||°1 Ekj^Oi i*M (2), W*?H gxIS iM ft J, S AISEH*2| £01 (dSr) 

m 0\£V $ 2iQ. ^71 (I) LHOilAI^, g^EJ (111) HEISiE^ Ol^ti- ^dSl 5§4 

(4)^21 AIS¥(H1 OlEi (mirror) M BHxlt». 01 0IEi3 ^£1^1 FT-IR 3WI (4) 2| £|^S 

Alfi (9) 7h ^EilOIXI (10) m §71 (1) LHOf gxl^Cr. ®^ (5) 2 r l^&S^ 

(Photoelastlc element) (6) M FT-IR ^ (4) 2f ^EflOIXI (10) AfOfOH £AjCHS UH»*fO. Ett 
A g (9) ^-E1 *>A& zw$m 2^o^ 2H7I (8) M §71 (1) LHOfl HH^I^O iBIOW (10) 




I^^SA^ 1 ^,-^ ME - PI ^ ^eHQeiMl SSSfe SSMEIDilOIEI (autocollimator) (11) m 

iSw1iSW^(Va*^^ CCD -'™ as| auEi a01 -- w 

Wntz, 171 (1) -2| Mxm ^EiJOIXI (10) 2J ^|£|oHl^ B. DrevlllongSi -Thin 
Solid Films". 236, 204 (1993) (HI 71 BIS S» 7IB^^S SB*IO. 

Q^S, ^EilOIAl (10) Oi CH*H flSBQ. £ 2 fe iEBOW (10) 2J EA|» ESOIQ. 

01 gAIOIW 0|g=! ^EiiOIXI (10) AJg (9) ^21 5|2ld2| eiAf»9|| WI, tlS ^ Ell 01 

SAf^5gg2J US ^EflO|73 (21) n 212^01 A|g£9 Sj£|£!OI zqgg ?Jxie ^ims. 

m hhxisd. 2 ^sj s^foie mom {22, m ~, hmsi oisuwoi fi^^if ^iawa itsoi 
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gs**oi msl mati^, aa ±boixi (2i) &*m 5?#sq. aisi §*^pi (26) 

2, S90IS ^EIOIXI (22) 4^(Hi Alfi£22| mt*\ 2ARJ-# 23Sr£ k« (knob) 

(24) 1 gsffi (26) Oil S«*H3-. inM (24) M 3§5F3, gaffi (26) 2| 2|1 2§IT 

^ £«, £12 ^EilOIXI (21) SJ S34N StJSM OlSor^ StlOLB ±E10IXI (25) m SI a 

* (21) 0V2H01I tfflfflO. £ 2 2| fltflfe, flS ±BO|J| (21) Sh ItSOIS £E|0|X| (22, 23, 
25) 2J OlggWft 2« LiEKSP-. 

SE«t, 01 tf Al (lit 2| S^XIQil^, AIS (9) 2| *WS\ 0I»«2| 3 LH Xr§ ^S3r 

me, xwcHe ssei (i4) 7f flaao. bsei.(14) ft-ir sa (4), s-^^tj (6), 
5i (8). iaoixi <io).2i szf a aoiHaeia aoittD. 

^ H (light beams) M Eo\^ OHffla (aperture) (EAIEW S, V B) a 'AIS (9) 2J -SAW (FT-IR SXI 
(4) «) ^ »A» (8) H) OH flj^Q. 0II3CH, OHEJxI£ WIEIXIil 2D, 

Qg££, #71 S7rSfl2| £B»B!» SStfCK 

^fl, ^§A|g2| mm 12SF7I «»0L a SOL 3 (Au) 3201 IQmm °! 

xf (5), &&m ± x } (6)/ qi 3iW (?) 7\ unzm »s #ehmai, Aiesia^j 5 2 da 

Q8£3, 2^71 (8) MAI 21 BJAI- *!2I£! ?> k £7r £1013 EIE«, iEOOW (10) 2| £OI2h S1XIM 

t^a. 2^011 ^ any 301-3 ssra sa± g§ swtta. 201 

3BB 2*}2j 3201, 5 mm, 3mJnn£^ SK)OT£5 Zj- mt ^E r ± £M AIS*IXI01I ffl 
»«!0. #7| £§1 BWtJO. 501 3BS 232J 3201 I mm 21 01 Ei (U*s* ^EF± S) 1 
01 SJoB ^2J2 2£7> SICHCHI DIE £rEHMAI, S3MEIDU0IE1 (11) 2| 91*11 2§tH^. 

3*, E1W (5), IrBS^Xr (6), 9 2IW (7) M SS»KH, SUtt £AI£ 05S«P". 

««e b?h=, ««7ih sxioF^ m?\ a) si. ^321 sxjow ^ehohaj ^tssa. 

am°z, a^tt B?Y&x\m mmzm, aisohajsj gxmtm o\*g&m ®?m= sraofi ch*i, 
uns. ti«a 7i^K)i, ^st^a-. 

AIS2I ^J^S# £2**CK ^E|-^7ie (Corning Inc. 7059) " 'dM, litfS^ (Nissan 

Chemical Industries, Ltd.) OfiAl M£IO|0|E Pl-C M ££!3H (spin-coat I ng) *H,-90 *c MAI 
30 £ZJ ^, 250 *C CMI Aj 60 ^Zl 7H^|-01, AIS C 1 ^HI^Q. Five Lab. AKHIA1 ^ 

H^lHIEf (eliipsometer) MARV-102 M OJgufOI, BAJZf 70* OflAI A|fi C 2| ME|0|0|ES^2J ^§ 
5H SU, 72 nm 0I21Q. 

3^, MS. C OH mm, ^ 50 mm 2J 5 MEf (cloth roller) M Olg^OI, S^gOl 0.05 iam, 
£ 800 rpm, 7I50|=^£ 30 mm/s S 2 ffl Ei«j# flAWhaQ. £*K S^AISSAI, (baking) 
^M ElUaEll £|AI*KI A|g£ M2*taO. aaS2l» *W S?^ AIS3 ^2J 10 7H2| XIS 
He-Ne aiO|73# ^ MD^DilEfS ^gmSQ. S| <=]H]^ 59 ±4 nm 01^12, ^^MS 

1.62 ±0.1 oiaa. 

01 £AI01I(HIA|£, OIBW ^71 (1) M AfgtrOI, 2 ?H2| AlSf ^Su^Q. ^ OHm^lHJ §j« 0 | 

aa. §7i (i) moil mm^y\M2} 0^5 (ao ^iiom s^i-oi =§i eraQ. s^i7i lhou s 

^^011 7|°]£J- I037F ^Ofi ^ ^i^l 3^ Ci 5f 50 £0| A|fi (9) 2J £0|£, 

^Af ^2|>3 i^£7F E|£s 5gEia^, ^l^j SAW^ fiSMEIDIIOIEI (11) M OieSFD! 5§ 

Eiacf. 

Ol^-S^ CF^Ill- ^01 ^StiaCf. Ai^i^Oil CHoB ^21^2] SAr^M. Ofl^CH, 62° S ^§oha^, 
S^XF (5) Oil 2|SH 3iAjgg£i ^21^1- Alfi (9) M iAfuFSQ. a^AF (7) # SISAI2IHAL A| 
S (9) S^EI fil'AfB ^2J^# S#7I (8) S 2#SN3, «W 5*2I^2J ^^EH (S S^HF P S 
^2J 2^r) M Sh^sFaCF. ^ ^373 a= BF2r ^OL S AIS5SM ^t,^ 
OIH, P s ^^Qil 5iJ3€F^ ^*F2| S^MOIQ. S^Xr (5) Ofl 2J^ ^i2^^2J & 
_ _ -AFofe B2| - " 



&g±7l (6) J\ Slt-^EHM ^iorAI Sr^ ^EH Oil Al , Alfi (9) Oil SAFofe i2JSS P ^M2J 3=01 
AiS ^OFAl^ ^t/^ ^SEiaD. 01 4' A| Oil MAI, 2£7| (8) ^ FT-IR S« (4) 2J g^2r S7| 

eFoi m\&m ^mtiB^m, ef^ou cHti- si^^hm ^> aa. 

01 ^S12F2| ffl7}MAi; ffiAF SJ2ld2| S 2£2J 2^ Ai 5f P 2£2j ^ 2| 3^H| (A./A.) 2| 21 

tiiA <j>(- tan 1 (VA.)) S ^M2J 6, 2F P SM2J « P AF0|2J A (- «> - 
AISM 2J*B «^F£l QS^QIB LIEFLH^. iZFEFOIEIS A»iCr. 

3^XF (7) 1 aaAIH ttfl 2^71 (8) Oil S^S lr2J ^SttCr. 21r^ ztO|A|2| 

S^-Ar (7) M Ilo^ 1^2J ^ESJ ^ El Oil ^S^¥Ei, 2^tJ|2| °IHI£ <I>2F ?l^ A M =?■ 

4 aa. *i£» a = ^uj^^oiHs, ^i^a a sai 2 ;H2j sroi ^oisrj. 01s °i$fl. 

lf^4rAF (6) 1 OlgoKfl E^EHM ^SFAI7|H^MI ^SM □ TS^^Q. S^EHM ^aFAITIE 

att^Fxi s^r ^21 ^i^a a 2i sie^g sng*Ha 

FT-IR §-x| (4) S^E1 ^AfS ^2|>j2J EF4= (HFS) 1 S^AI?I3A|, °]UI± <J>2| ?|^a A M 

^g^raCK 3^, °jbH^: oSI ^I^XF A 2J 2J^^, Wt^^m ^ ^ 

Q. 01 tlL S3 ^LflOIAI (21) CHI 2J^H AIS (9) 1 4SaiaAI?l, aAf»flS-0» 60° S 
am, K^^^M 2JA^I=. tia ^EIOIAI (21) M 7|^?|0il Q\*j 

s^sia^e ^sjt^LF. 

£3c, E1HX-IEI1 oFAl ^ AI5 (^£AlS) Dfl Oi^! a^b|2f 2|HI^ *2| ^2|^ EF4= 2JS 

^1 EAie 3£HE0ia. £ 4 ^, a«»SII oWI SfS Alfi (&SAIS) Oil CHtt A 2J q 
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212 D>4 2|£g^ HEH = 0|Q. ttE, E 5 E1i/x|E|^ A|S (A|S C) Oil CH^ 

A|SX) Ofl CHSI- A 2| 3212 uf^ 2|£gl £AI» 3EH=0|Q. E 3 LHXI E 6 OflAL *\™ 

g (Q) £ eiARfffl 0* OIAISI 33HI UEHHH, 44 fl C*) S.BArS« 60° DM 21 in® UEK3 

SHM LWtl M3AIS2] ^Ife EA|*J £ 3S £ 4 OflAL 'BAr»« 0° 2f 60° AKJjOil *r 
01 = MOW 32tD. Ol^g °|Otf CHtl" A|S C 2| gHfp EAIB S 5 a E 6 OfAi, .1500 en 

a Ira a£ ^221 owrsw s^era, mny esws aA*a«2i *km Atom «oi«oi aaa. 
□ass, eisxieis mxi as ais (&5Aig) 21- agsisia b ais (ais o on omAi/aa 

01*1 (21) « 2S»IM/60 o 23 ££ g|AKff| 2j£gg ^SSraQ. 

E 7 S, BJ^ 1500 cra H 2| u|H(HI CHolAL 9|tf*} A 21 SM^I 2j££l EA|*J HEHiOICh E 
8 S, E}^ 1500 cm 1 2J EIHOfI DfoflAL 2^H|2| 3tf± &*ne *°| BAI»« 2JSg# EAItMHH* 

oiq. £7SE8 of ai, ™** a (O) g amnam s»s ais (»2ais)-h B« mmm 
ueh.hu, 34 s (#) s agjxiEjs «■ ais (ais o o« .am mum uehsd. 

E 7| E 8 01 EAia'ura- BOL «4W A a £!^H|2j °|bH± M§ <*E^0il fflSKM, EjgflEil 
□ SiQ. U}ZIM , 01 4'AI01l0ilAJ£J ^?^tl 0lgoFH^/W> ElgJOfl °|oH ^XHiHtfOil 01^01^ 

I^ 7 '? £2WMM 01 ^Sl of«Q3, g^| (I) LHCHI 4=M IHX1 (purge) OO A| 

^01 ef 40 MSS ef^ 9* £1*1 EN g ^ 0i ^ MO |73 SKtO. 

^ 1 ^AIQflOil AI^S OBI g?\ (1) ~ D. LH^2f£|^ Af0|2| °^^(HI 2PXI SttQ. [IFEW 
^ 2 ^AlOHDilAI, ^EiieiEfl^ (1) M AH^SIQ. 32|£ I^2J i§3f A|g9|3y2| 5§s # 

S!l JHIimOil £J*fl £542 ^2I2M A^5|^, 5J2|^S AIS590H SAW ffiAHL*CK 01 

llU a nil THOt M I l-A-L lis trni A.LCI nrani a.lo ni n y-\ — i Tt _-_ a — !• ■ — . ^ . _T^_ * „ IT: ^ 

_ „ . jw^^o 

^ ^= Eh£!^0| £|£s ^gElojQ. ^ 1HL 321201 2A>£ A|gi3 ^2J S«0| i*j 

£|2tQ. o\i]*i mmnm oi^kh, e^i (i; m^e tiss^s hh^ib 2 iwei ais (bis 

f |A|^ Ale2^ E^l ^AI^XI a£ A|S) OH dl^ t\%Q. A|fi3B2»HS ^« II ^'A|S 

£J S°2|- ^^'$IO. 

^J?„f ' 1 2 £ a ™I*1' 9|^W A 2| HAF»*| 2|^^e EAIB 21 91 H 01 Q. ■£ 11 s ^ 2 £ 
AlOflOilAJ, 2^H|2| 3U1^ o2| SA^I 2J^^ £AIB 3£H^0IQ. E 10 ^ E 11 DUAL 

«H4" £j (Q). » E^*iEie tm as Aisoii Diti- gat« ueuia, «m a (•) s »a»a* «■ 

aisoii chb m&m UEjyiQ. 

e io a e ii M EAia um groi, »u ^aiousi ^sin^ eai»'s.? a e 821- umtm, im 

Jjgi^W ^ AIS^ A £F S^dlSJ ojtH^ *2] gJAH,^ 21^01 E^ ^TQ. 

OlS^H, M 1 ^AlOflOllAi tt 4^ Sl^OL A 0«A|21 mm S^d|2| ojm^ ^QflAfHI ft 

0I£ 2f2| 3 LH MZmsm ^SBCKQ ^2,^Q. 

3212m E^th7l FT-IR SX| (4) LH2J AIS^Qil, BSW OHIH^ CH2(H1 ^ISEI« 01 Els ^OL H 

£ 10 a £ 11 01 EAI9 DIOIElOil JlitttOI, 1EIOI0IE LH2| (phenyl -radicals) 00 

CH^Sfe D}^ 1500 oT 1 ^22| El B Oil ^tKM, iy^|2J gftfM 0|5|-2| ^gg^Q. 

^2, 32)22] S1T^EH2J SA^I 2J^^# ^gehSQ. 0| ^Af 32I22J filter 
4 x4 j$Wm OlgefOl 2l2m2!Q. MEIOIOIE CHgSf^ 4 x4 tSl^ ^I2h g^Sfa. 

Ezr «S^IW2I- ^ BS37ia« 12fS^ SA|^ a »Ar»2| 4 x4 «S| fii A„, 
A^, A H , Ait- A«, A.., An. A^, A*.& 0 0I2Q. fiifg Qf-gll- ^Q: 

Ait * 0, 

A, r - 1 - sin 5 p, ' 
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A« - 0, 

As, « 1, 
A= ° 0, 

A* - 1, 

A* ° 1 - sin'p 

Oil tSKHIAI, A1SSS2J ltS2! ^# Z 32I23 gJAH3 S A|££SO| 3^2! ^§ 

X ^£§, HEUI X S! Z ^Dil 4*32! ^1 V gSJ^a. £S0i!AL S| LH0flA|2| 4 x4 

flia 481 A £, S8S7ia (S£ SE= tibial) LHOflAISJ 4 x4 49 B S, ^ ^fliM d £ 

ssitm. sESh SAur, ^Aur, ^ain^i sway #ehm, 4 iwe\ awsss e>, h*, 
6. -k, m a^s e r = rn^i ♦„ ♦„ *, s ssmra, on ma& cw 4* e««o: 

DPIAL z AlgSSSS^EiSI 71510101, 22|2JQ|0i£ SD.. 2r *r .S 2 ZMH 2J£*OT3, 

A|35^E12| ^ArsS, o,2| <t>. Oil CHS!" b|S¥Ei z aOfl 2\£tm 8£Cr. z- 0 01 

01 M30UAJ, exp(-icjBtl) 2| fltfM 91*8, (Taylor's expansion) 1 OlgfttOI iuBdf S 

JH*rSil, 24 »2| fJ-JJOT HEgo^Cr. B °J ±r£ (exponentiation) M TflttWI «tL 30 

HEI-SflUS SE1 (Cayley-Hamilton's theorem) m OlgsraCK £E*h 4>t = BAr»OIDI, 22J2tO| 
DIE Sa. £Efch o. = r^^2J gslQfl CriEf <i>, S^EI 32 Tfl^U 4s SJCh 0|M ^Hf^ 

Or 21 Er,, Erv SK EfAF SJSI^HJ A|£S20tl g*»2J S 2£ E,», 2 S 3£I£2J 

^ f ^a^2j b»#eh (a,, <t> r ) =, am 3 on sssa: 

E 12 SM^ 2|£3# i^o^ »Bft SAIt* H#£0IQ, 

^73, hfs, saw. si ^ ^2 meraiEis tiwioo s^mj- (B*i siod^ 4 x4 i«n th^q 

(B» S102). 3121 5! H^EiM Tfl^Ef (EM S103). ?^E|-*fliJg SEIM 0|§m 

01, 2f 5711 Oil Ai2J ftTb^m Tfldt^Cr SI 04). ST H^2J S^EH^ Tfltf 

t^Q SI 05). Ti^iSfM ^^tW OS S108). 

371 St02 LHXI S107 S¥Ei°J «E|« 

3^, £91 §^(HI 2JoH TH^hSI, uhAj- ^£|A|2J ^1>^2J gJA^^I 2J^«t =§1^2| bfl iHo|-01 , 7« 

t+miVY m^mim mxmzm. *t e\e.\q\e\m mmi^. iif^dieisj si^tf^ p^2f iroi 

AIS^ B^Ol^OISrH ^hSorS, ^AHf2J SU^EH^ 4x4 Ol^SrOI 73#u ^ 2iQ. © 

^> 1500 cnf 1 £J D]a°i SAr^9l ?^flD. El 3^ Hy^|2J 6J^3S0fi CH^rHg, Bfly 

MXFHHt,^ 01 HI3HJ H^71I4:21 OI^SM IgmHSMI 1S§ ^ 2iQ. S42J SIHM HQ 
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0\?\H> i £ SI^OIQ. 

5| ?2 IKIOIE10IAI, S3W» V 6 7H°I ErEKJIElir, Oil 4 7H2J HEWS ( CtF , e,„ c tf< e<n ), 
c.O 01, ttXHMVOl Sfcf £Q sse £Q. 



CErEf 




Z3E1U, 2f £*rg 5tMH^. 0|S °J£L oH^HS 2£ EfEFDIEilOl 3 £>*H w 

W *Itf*J2J Hl£j**20l ^2E5, «MSjo e 6 thoi EFEjdlElli ^t\JU\ 

2# nawa. s± an 3 soil °m mammm =?ttzm sseisipv =?m*\2.2., b ?h2| oi 

2J2r bHHoKS, 3 * r 2| fcfOI SliS H= '2M E^rOIE-IS I^ofSQ, SB* (total 

remainder) R 2J- 2| ^S^2J ^ (j aSH *gg) £ .QSa* ITOI g£JS!Q: 



OI7IAL Acto 2* A~, ^ ^ SA^*|D|A|2| A 2J ^SZTjU TlltfStOIDI, «w £r 

= . 2[2fc ^ BA r »*|0|A|2| 3^H|2J ojbHji &3!H o2| TJtfZtOIQ. ££*h W, ' 2f Ife £ 

(7Fsai40 oiq. dim m^tm^wM, a °j u*i7r ei^hisj eim^ 

BSM <t,°j o'^ofl oai^xkHI .»© £^*fQ. ttf (2) £ ^§^3 (Hi CHoB 2012 

Q. 01 3^, UOI, =S^£|2| ^ 6 OIQ. 

£l£ *fl£S0fl 2J*J 0F5?rM2 (corrected Marquardt method) Ofl 7|^^H. ^ 

II EJ^^, H0HJ-7I (Kbyanagi) °| "Data analysis by the method of least squares" (§3CH^#EMI) 
Oil ?|3Lm2Q. 73I^^S, 2J n^lEI ig^l ?|3hO|,.^ ig^?|(H)A1EJ & 

n r, m i§§r^ 6 ;hsj KFEmiEi soi^eih, n&mim til fi^SAi oiMtsiw m 

S^F22Q. 3 6 x6 2J t«M A M «2iQ. SE^> r, i fi^^Al m^Ei B M 

SSJtfQ. 01 Ofl, QM #^A|?|£ g ^3Ei P ErEKIIE^ ^g^EiOIQ: 

01 ABS= 5| JEFEFDIHSAI, A2f8f ntm Hfl 0I1S IrBKHEiM ¥7r=!Q. 01 
Ttl^maf StJS' MAL 01^ E^= 7IEB?aSAj ?«^Q. 

Sf fl}EmiEi2J d^DflAi^ Hlil^^OI 01 ^SDil [l>EJ- 4^SS KFEfQiaOfl EJtfl SOIS ^ 

1 a S2J 5!SQ t^EAl □ ^ ^ OHJQ. OIS °]oB, R 01 43S2J 

5*sq □ yon- mm ^g^iEi^e ^*i-q. ^§«iei2j erasfd stii 

f « 4 JJ,S: 4 t 9KMS ^oFAl Sr^S, 01 tt - CH^fi^Oil S2|2J 4 (SS) 1 ^SH3L 

^g^lEIM ?«^Q. t a 1 A oj tS1 ^£i gHHJ 1/4 Oil 7|^Q. ^ ^S^SfOil 2J 

oH 2013 4S^E10i CHoflAi, ^SS2J 2.WMQ EJ HHUrXI ^S^Ei^M 4 SI 0I5 r 2J 

21^5 "^AI^JQ. ^Si^Oii HI^AIS S^rAI a^HE3, 4 HH^ §^A|?!£ 5 

£ 13 s si ^5 memiEi2j g^^i eai^ ^msoiq. 

^71 ErEmiEll ^S*IQ (E.^1 Sill). SH-^rEHl Tll^Ch (Bfl S112). 7!l^2f 

ajs bim^FDi, r ^ <tm sii3). n^,. r oi ^§2j 4^22^ #^ 

m^AIM (B71I S1 14). 4=§^3M S^SrS, ill ^qmn (&7U S116), x|EII!*rM S 
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StfO. 

3711 S114 OflAL SS# R 01 4B23s 9£H, BWS*^ ^SIDU £§3*2^X11 & 

(B7U S1 15). EMtSI4^ 2tHH EBWB, Sj21« »s«Ul SI 16), fiEia*}fl 

u^f|4^ cpn S1 15 QUI &tMM EH*W DlgtSi A 1 TO^BD (9711 SI17). 4§^EJ 

P 1 (9711 S1 18). DHOiL ^S^EI P s ^5 U-dHDIEKHl lYttGKH 2£ AHS£ ^£ 

J&EH3IE10I ?\£ZW, SS£EH1 7||£!*fa (97U S119). 30 #23- A§2§ A|S tilHSfOI aa» R 
1 TU^tKr (9711 SI 20), ^g^°J SS» R 01 4S3£Cr SlWafeXI* SSBO- (3711 S121). 
SS» R 01 £7\tm 97fl S1 19 (HIAj 2£ EFEfOIEIS 5^2, JMWIEia xlStfQ (9711 

S122). H*, 9711 S1 12 ^Ei A|2tffe 971 9 ft BWtJCh 

3S» R 01 9711 S121 (HI A! S^chAi 3£ 3 , ^S*!E12| kg (norm) 1 BUtm (970 S123). Q 

§ihl si^ehi to^-sk* ce^ si24). TOirzt* ssaa- umtffl g*w r m 7ti£!tw <epo 

S125). 3°, 4*3 ^£1 22X1- R 01 g?f*S£AIM aattQ (9711 SI 26). 

3S» R 01 97fl S126 Df|A| SPh^VXI SKt£3, 970 S119 OilAI SS uhEfOIEIS EfEfDIEIM » 

SoUl (970 S122), 970 S1 12 ^E1 A|S»fe E^lii BWtJQ. 

SS« R 0| 9711 S126 QflAi ^^^23, ^§*!E12| k§l BJSfirS Wil^r StHHI £S«=X|ft 
5S»Cr (9711 S127). BMMI*:>r gtNH 970 S123 £5 ElftOHtAL 4= 

978 S127 MAi &tH» SEIZES, OlMtSl A Oil eM3a47r ^Ts>0fl £§m- 

= Xlft 5>g^D (9711 S128). 9711 S128 QflA) SSsl4^ 2tHHI £gsr3, ISfM S^oW (970 

sii6) # mnm »a«o. 

9 SSI 4*^ 9711 S128 OflAj 2*HHI S*H3, aiSfgfl A 2J 35ft (970 SI 29). 

9711 S1 18 S^Ei Al^oh^ 9711Mm BWJD. 

01^ D}E1-0IE1M S± *D5£0fl 2JS1 SlSJSttf 4 aCh ' ' '"' 

01 £|A|O00IA|°| AISDil VAti 43 3301 3|£*HM ^£ ESDI H 51- £3|&EI2ftm □»» 

^ 12H 22iQ: S| d ^ Sf 54 nm, ^ ^ 5f 63° , e Q > 3 

^ i.o s 1.2 oiao. 

liy?|2| 6 (six-manbered ring) 2| 3 LH ^3fl^7r 1 : 2 2! 2i HE3 

ora, Si-l) M^7n 2f 60 % 6 £J^°J Aie^S^S^EJ 27* (» 90° - 63° ) S SA>S 

HHtfS iSs 1 - ^ 60 r 2S (1.2 / 1.0) x(i/2) - 0.6 ss^ei soisq. 

□e^S, B Oil WE M 3 ^AIOBM SStlQ. J3I 3 ^A|011011A1^, X1I 2 £A|0«2] 1^1 S A|g 
°l ^SHI- ^ ^ 3! AISM OlgSI-Il, ^EilOIXJ (10) °| Ol#0fl ^Sfl. 3 LH 

oi g^Ei (i4) °j mmm a^^^s oi^chsq. £ u ssei (u) 

M Olgti- ^Oi^# £Alt^ Hl^OIQ. 

mZEl (14) Oil (B3U S131). S^EI (14) 21 73ICHCH1 2Jol, AJSM 

^IXlS OI^AIZiCK A|g2J mVm &^tlQ &n S132). oj-A|^£M SlEHt^^s 

^g^Q (e^i si34). 3^, sire ^s^q e?a si 35). 

DeOiL iS21 »^!(HI CH*I ^SOI e^o^^AL ^ti^oi ^em^^xiM es^Q. (3^1 

5136) . ^?IslSO| ^SEIAI ^2,^9, &3fl S133 ^ MOWM. AlS^e ^3uhH 

S136 CHI Ai ^ISISOI g^tl^QKD eSofS, &g?|*|0flAi2J ^|^|- A ^Sflf (SI EH 2 
2f 34:221 ft) 2f, 2!^bl|2J °ibH^ o°1 wtflf (SICH23 34:221 ^) m ^S^Q (970 

51 37) . 

3^, AIS2J 2^ ^S?|^IOflA121 ^§01 eSS^^AI, ^, 9 LH ^SS^OI ^So^^AIM 

(9711 S138). 3 LH =SS^(HIAi2J #S0I a^B, ^ElM eSttQ. *!*££IXI Sr^^S, 9 

Til S132 S EIM0WA1, ^S^I^IM 0|gAI?IJ2, Al^l ^S^IXIS 0I=S|-CS, ^1 ^EJ^^M 

« 3 6IAiO0O1IA|fe,. J9 1 ^A|0H2i S^OilAlfil- M 1 «S«SW Ai2J &AfaES*H A|g2J 

B?\m m^momn, z^mzmow do m a^oK* im^ saf^# ^§oh^a. n^. n i ^ 

AJOflOOAISf DfS^raS, M^m 5I2IAI51, 9/Af Sj£l^2J 2^9121 SAH^ 2J^^# 

AJSM ig^lXI^ 0|gAI3?IE^, StlOIS ^EllOIXI (22, 23) 1 ^CHoh^Q. A1SM tl^AJ 
9\, 2\m\M?l SJ^Ah ^21>!2J &'A^1 °1£2M =§oraCK 017IA1, g« 5 mm 
^1 01^ AIS, *»• B 25 mm 21 S«^2| S^QIIAI ^A^S # 36 AISM ^SthSQ. 01 ML 
SAf^ 2.^^ 3^ AlgOi) imM BO* oisie# ^21t». 

S 15 a 3 ^AIOIKHIAI SOIS. Ur4= 150X1 cn M 2J 0I32J fl^W A SM2J 3CH22F 5I£2 AhOISJ 
SAJ^ 520IQ. ?l^h A 5^2J 5|CH2ni- 3^2 M0I21 °j- SXrHHV 

21 yS^Q. 5| =j)i|21 §^s|«21 3 LH M±Z 2f 10 X OISJD. ttfEfAi, ?| 

^ A ^^2J s|CH22f 34:2 AW|2| ^21 M5= MMJW UHtf2| ^^'Sl ^St.CHl 45^1 

ao. 

01^ B ^S21 H^'^ ^AIOIIM ^SohSlQ. ^ 3 gAIOflOflAI g^tt Hf£l ©OL S^EIM Oil 
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Tf9r-ft=iilf 7.- s ^tSSfe 201 bH^SfO. E 16 n. E 1 2| g^gSIOiMBJ (14) S 

mhs. jsei ai£.hh&, sstfjaisw (cpu) (5i). sens a qioieim 7cis«^ se ci±h a- 

*l (52), ? M2EI (53), 91 ?ISE2F 0^±2> W§ 83^X1 (54) 3>l- gXISCI. ££h g=E1 /J 
±BMfe > 0" » as lAISfl (55). 7WI ElOISa- CO-ROM 2f ITS (57) £0| JUS- [JOIEJ 

a ssjBfe s^S5ij (55), a sEiaoii §si (58) ^ aaiap-. 

aaifloii S3 (58) s i on eais (i) msj ft-ir s-ai (4), i^g-a±jq- (B), (8), 

| o ^M0W (10) m CPU (51) M S<WQ. Oil ^gfiirr. CPU (51) <f HJSH °!E110|± 
SSf^ Q (Sf fe^glj S ISiQ (53) ' ^ qBW (54> ' (55). (56), SJ °JEH 

m^^U^if?* SWUIWWf "SWISS 

S^^tJM (57) S^El p±3 SBH (52) (Hi Xi&£!P. t[E C|±3 S» (52) 

012" HfSJ- SOL ^ ejgofl n}3£, oi-AF 32I22J E^EH°I BAF»« 2|£g^ ^gSFESW, 

7IS 20fl **2£! aj3HH*fSf3f 1^ S 71^21 $m9k SOT«4f2EH« BSW ^ aP. a 

Eh gSEIOfl °]ofl HO|g SB ^EflO|A122| #Q\ti 2 «^£g 0|^F= S*I £EHO|A|# ^blti" A|g 

^EflOIXIM OISm°S-WL £AFHH* P 2EH2| 3 LH £51 AF§ 43» 4= aP. £*h EFS** OHSfXj 

lh .322301 7i°j*F= 4«zt°i g^m^m &±Mm * ap. 

2121 A|£^°tOtl tJAFgj" W £MF 32J22J BSSEH2I SAF^I 2|£21 £3SF£ b3l 

271 CS2EH2I SAF^I 2J£2Qfl 7|£SF0I, #71 AIS^SJ Ol^Sm ^SS^ BTtl, 5! 



3. M 1 tWI SiOIAl, 
S^4. V 2 ^Ofl SiDiAl, 

5. q i « mi aoiAi, 

Slf^EH2| ^71 SAI-^ 2|££M ^g^F^ 5^, ^OflAjSJ MAFKHtf 

6. nzim aoiAi, 

®^EH2J 271 SAF^ 2Jg^g USSKr 2!M Sfe, ^QfiAi2| MAFUHt/ 17^ 

a^7. Xfl I *KW aOlAi, 

&?\ A|g^°|2F 2^1 SI A* S! «[Af ^21^! 2§ LHOfl HHfltKM. 271 5J2|^£| 271 

EH2J 271 SAF^I 2J^2m M^oF- 211 ^S^^ oF^, ^0HA|2| S7(^«. 

■SW 8. 331 2 *HHI aOIAJ, 

271 A|S^]1F 271 SJAF S ^AF 5j2l<3 LHOfl HH^IoFOI, 271 ^2l>d°| 271 3^2" 

EH2I 271 SAF^I 2J^# g^l^fe 511 §F^, ^5|0ilA|£J ^AFHHtf 17F^ffi. 

9. a 1 twi soiai. 
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g?tf 10. a 2 VOI SICHAi, 

271 A|3^°f 21HIAI 271 giA> *j2|£!0| 2EAfS S2js ggsjo S £j*jO| 3 ^ |gog Sfe 
A|2| ftWUHtP I^SH.- 

g^t* 11. USS!" 2&2EH2J 32J2M »«*KH AlS^Oil 2MA|?I£ 

271 Alfiaf5v°i 5 3 (HI mVti S LHOilAI 271 Alg^t aSAI?lfe SIS ^EilOIXL 

271 AIS^SS^EI fiWS 32121 gg7L S! 

271 513 iEIOmOi 2JSH 27|A|£*J^2J SgOfl BtffiJ- 3 LHOilAI 271 A|g^5J# SI3A|7ISAi, 2 
71 2.«7|01 3*8 gag 271 3212°! fflS«BI21 HAHM S|SS» tf*i*HL 271 ElteSHSJ 
271 BAfWfl E1£2£^E1 271 A|g^2J 0|«>21 13*101, 2"7| g^sj 01^2011 71 £31- 

01 27! A|£^0||A|2J ^ HHtJ2EHM 21TO» ^ttffe SI ofe, ^OilAjSJ 

aw 12. a ii *>ou sichal 

271 £13 ^GIOIAI 9! 271 l^M aOWH, 271 2^7l£^Ei 21 ^dSKH, 271 AIS^ 

°[2| iSOfl B*K!- 3 LHOilAI 271 A|£*{°^ ffl?3A|?|DL 271 HAI- 321221 271 e»#EH2| 271 
2A*»S| 2j£21 W§^S5f= JH017I1 □ 5tt»fe 21 ^MA|2| .B»HH« «7H& 

a. 

13. S8tt E#2EH2] 3 2121 AlS^Oil BAW^IS 1*31, 

271 AISHfsra 8*!tt 9 UiOilAi 271 A|S^« S2A|5>|£ SIS ^BOW/ 

271 A|ga*S*2| 53011 ™*Jtl 2 LHOilAI 271 AjS^l StSOISAj?|^ StSOIg ^BOIXl, 
271 AISai^S^Ei ^Aftl- ^2I£M 2^oh= 2^71, S 

271 SIS ^QiOIXIOfl °tfH 271 Al££90fl 2 LHOilAI 271 AiS^l S13AI?III 271 ItSpl 

m ^BOIHOfl HJoB 271 A|SH|S*a -^AtfHAL 27| AIS^EJ -§^2| ^gSOflAJ, 271 2 £71 Oil 2J 
n Si^i 271 32I22J E1T2EH2J SAFgffi 2]£21 271 2f =830flAf2| =S12f 

Oil 7|£mDI 271 A|fia{S*S| ft» HHt?2EHS IS^fe 2IW1 21 Sfe. afSflHI 

AI2J gAFHH^ «7Hf*|. 

sto u. a i3«oo aoiAi, 

271 SIS ±301X1, 271 ^*JO\m ±B0l*l, 31 271 £f£J^ XflOiSUl, 271 2M7t£^E1 21 UJOlEi 
m ^2tW, 271 AJg«i°|2J 530i| W™*1 3 LHOilAI 271 A|g«ts« SI3A|?ID|, 27| ^213 
271 E^2EH*I 271 %MW9\ Afg^g^ ^01711 Q 5Et,^fe 31 §gog y| 

S|0flA12| SOTH^ fi7FS». 

15. a n t^oii aojAi, 

27I S1^2EH^, 27I ^Al- AIS 2 3^2^^ ?I2^2K 271 2 7H2J 

S^U|£J oitfl^ ^MOil S^£l^ 311 oh^> ^OilAiHJ ^^HHtf S7ISSI. 

g^tr 16. a \3%m aoiAj, 

271 S¥2EH=, 271 «W ^2|^2| AiS S|i2f 1^ 2 7H2J S^2^^2| ?|2^2K 271 2 ?H2J 
S^d|°J &2!EQj| Ej^g S^EI^ S# ^fe, ^OllAISJ M^HH^ 17^x|. 

17. a 11 »(W SiOiAl, 

271 A|g«|°|2f 271 SAh SJ «W ^2J£! MS27|^1 LHOil HH*I5LI= ^92:^ uh^, 

0UAI2J MKWV 87®». 

18. a 13 Wfl SiCHAi, 

271 A|gy|°|2} 271 SAI- S ^ ^213 g^27l^l LHOil «Hx|t|^ 31^ Sl^; ^Sj- 

O0AI2I ^AmHt> F §7^3. 

19. a ii ttn aoiAi, 

271 A|S^2f 271 SA> S ^213 23 LHOil HHXIEI^ 31 ^S^S Sfe, ^OilA|2| 

MOTHtf g7f§A|. ' 

20. a 13 4HW SiOiAJ, 

271 Alfi^Sf 271 SAI- SI £W *12I£! ^271X0 LHOO UH^IEI^ ^9^5 oh^, 

OilAiSJ gAUiH^ g 7|§Xl. 

21. a ii %w\ sioiAi; 

27i =Eioiia& s @^afm ^trsfe 31 ^g^s a^, ^ioiiaisj mxwh^ 

S7©«. 

a" 13»0II atHAI,. 

271 =E|Oiia& 5j2|g^g^| 5! 5t^fe 21 ^°|0{]A12J M^UHt> f 
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mips*. 

SJ^tJ 23. H 11 %W 2i0]A|, 

lis! S38« %7iM 7] " M 25215101 5MS 29! = m^sb 2g fgss se, 

g^?ST24. 3 13S.HHI SICHAI. 

sseioi hj«h gaa^ssiiag *is^ a# ig«g ai=, asas s^t&u 7WMi. 

ig» 26. AlS^tei 230J ga«J 3 LHCHlAd AISH^M gg iEflOIJIl qOJSfe 
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